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PROBLEM TO BE SOLVED: To provide a motor control module capable 
of reducing load for inverter design spent for each motor, that is, man- 
hour for inverter design. 

SOLUTION: This motor control module 50 outputs driving waveforms to 
the respective motors 31-1 to 31-n by inputting AC power, and includes 
a converter 51, inverters 52-1 to 52-n, and an in-module CPU 53. The 
converter 51 and the inverters 52-1 to 52-n convert inputted AC power 
to AC power with an arbitrary frequency. The in-module CPU 53 
generates the driving waveforms for driving the motors 31-1 to 31-n and 
controls the converter 51 and the inverters 52-1 to 52-n. 
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CLAIMS 



[Claim(s)] 

[Claim 1] It is the motor control module (50) which inputs alternating current power and outputs a drive wave to 
a motor (31 -1 - 31-n). The inverter transducer which changes the alternating current power inputted into the 
alternating current power of the frequency of arbitration (51, 52-1 - 52-n), The motor control module equipped 
with inverter control CPU (53) which performs generation of said drive wave and controls said inverter 
transducer (51, 52-1 - 52-n) (50). 

[Claim 2] It has further the 1st substrate (61) and the 2nd substrate (62). Said inverter transducer (51, 52-1 - 
52-n) So that it may have two or more power components (71) and the calorific value of said 2nd substrate (62) 
may become smaller than the calorific value of said 1st substrate (61) It is the motor control module according 
to claim 1 with which what has big calorific value is mounted in said 1st substrate (61) among said power 
components (71), and said inverter control CPU (53) is mounted in said 2nd substrate (62) (50). 
[Claim 3] Said 1st substrate (61) and said 2nd substrate (62) are a motor control module according to claim 2 
arranged at the multilayer (50). 

[Claim 4] For said 1st substrate (61), said power component (71) which are thermally conductive high substrates 
and is mounted in said 1st substrate (61) from said 2nd substrate (62) is a motor control module according to 
claim 2 or 3 by which bare chip mounting is carried out at said 1st substrate (61) (50). 

[Claim 5] Said inverter control CPU (53) is a motor control module given in either of claims 1-4 which has the 
control network to two or more motors (31-1 - 31-n) of each (50). 

[Claim 6] Said inverter transducer (51, 52-1 - 52-n) The converter section which changes the alternating 
current power inputted into direct current power (51), It has two or more inverter sections (52-1 - 52-n) which 
change said direct current power into the alternating current power of the frequency of arbitration. Said inverter 
control CPU (53) The motor control module according to claim 5 which controls said converter section (51) and 
said two or more inverter sections (52-1 - 52-n), and outputs a drive wave to two or more motors (31-1 - 31-n) 
(50). 

[Claim 7] The motor control module according to claim 6 further equipped with the internal electrical power 
source (54) for said inverter control CPU (53) generated from the direct current power changed by the 
alternating current power inputted or said converter section (51) (50). 

[Claim 8] Said inverter control CPU (53) is a motor control module given in either of claims 1-7 which inputs the 
command about the operating power of a motor (31-1 - 31-n) from the outside, and outputs an abnormality 
signal outside (50). 

[Claim 9] Said inverter control CPU (53) is a motor control module according to claim 8 which has the distinction 
function whether the interior is unusual or the exterior is unusual, and includes the information on whether the 
interior of said abnormality signal is unusual, or the exterior is unusual (50). 

[Claim 10] Said inverter control CPU (53) is a motor control module according to claim 9 which performs 
protection control which protects the interior when the interior is unusual, and outputs the contents of the 
internal abnormalities outside (50). 

[Claim 1 1] A motor control module given in either of claims 1-10 which was further equipped with the electric 
fan for cooling said inverter transducer (51, 52-1 - 52-n) and said inverter control CPU (53) (50). 
[Claim 12] At least one fan motor made to rotate an outdoor fan (31-2), The main control CPU which emits the 
drive command to a compressor (31-1), and said fan motor (31-2) and said compressor (31-1) (10) The drive 
command from said main control CPU (10) is inputted by said inverter control CPU (53). The conditioner which 
equipped with the motor control module (50) of a publication either of claims 1-1 1 which output the drive wave 
according to said drive command to said fan motor (31-2) and said compressor (31-1) (1). 
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DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[Field of the Invention] This invention relates to the air conditioning system equipped with the air conditioning 
system equipped with a motor control module and it, the motor control module for carrying out inverter control 
of the motor especially, and it. 
[0002] 

[Description of the Prior Art] Recently as an approach of driving the motor of a motor etc., the method of using 
an inverter is becoming in use. Since an inverter can adjust the output of a motor by controlling the clock 
frequency of a motor free, it is a very dominance technique from a viewpoint of energy saving. This inverter is a 
motor control section which controls and drives a motor, and consists of two or more components containing 
IGBT, a main circuit component (inverter module) called IPM. 

[0003] As a basic configuration of an inverter, the converter section which rectifies a commercial alternating 
current power source to a direct current, the inverter section which changes direct current power into the 
alternating current power of the frequency of arbitration, the control section which controls these power 
conversion sections are mentioned. 
[0004] 

[Problem(s) to be Solved by the Invention] An inverter has many heating values concentrated on the 
semiconductor chip to be used, and since many components complicated [ a control circuit ] and fine are used, 
the design is very difficult for it, and it has required time amount. In the former, the individual separate 
installation meter of the hard part of an inverter is carried out for every target motor about the design of such 
an inverter. Specifically, the designer is selecting control power, the drive circuit, the main circuit, etc. whenever 
[ the ] to the motor different from an old thing. Moreover, also about the software part (software of an inverter 
drive) of the inverter arranged on an external microcomputer etc., an individual separate installation meter is 
performed for every motor, exclusive software is created, and it succeeds in the matching trial with a motor. 
[0005] Furthermore, about the thermal design of the hard part of an inverter, since the structural design in 
consideration of a wind etc. is involved, many engineers are mobilized for every motor and design development is 
performed. The technical problem of this invention is to offer the load to the inverter design spent for every 
motor, i.e., the motor control module which can reduce the design man day of an inverter. 
[0006] 

[Means for Solving the Problem] The motor control module concerning claim 1 inputs alternating current power, 
outputs a drive wave to a motor, and is equipped with the inverter transducer and inverter control CPU. An 
inverter transducer changes the alternating current power inputted into the alternating current power of the 
frequency of arbitration. Inverter control CPU performs generation of a drive wave for driving a motor, and 
controls an inverter transducer. 

[0007] Here, a motor control section with the function which inputs alternating current power and outputs a 
drive wave by incorporating the inverter transducer which changes power, and inverter control CPU which 
controls it into one module can be dealt with now as one component (module). For this reason, the individual 
separate installation meter of the inverter currently conventionally performed for every motor becomes in 
general unnecessary, and the design man day of an inverter can be sharply reduced now. 
[0008] Moreover, if this motor control module is used, in order to carry out to generation of a drive wave in 
inverter control CPU in a module, the load concerning Exterior CPU etc. decreases very much. Furthermore, 
since CPU of dedication is allotted in the module, it excels in high-speed responsibility and control of a motor 
comes to be stabilized. In addition, as for inverter control CPU, it is desirable to consider as the general-purpose 
thing which can respond to the motor of a different class. In this case, a motor control module can be used now 
in the still larger range as components which mitigate the load of the inverter design according to individual. 
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[0009] The motor control module concerning claim 2 is a motor control module according to claim 1, and is 
further equipped with the 1 st substrate and the 2nd substrate. The inverter transducer has two or more power 
components. Moreover, what has big calorific value is mounted in the 1st substrate among power components so 
that the calorific value of the 2nd substrate may become smaller than the calorific value of the 1st substrate. On 
the other hand, inverter control GPU is mounted in the 2nd substrate. Power components mean components, 
such as a semiconductor device which can deal with power several W or more, and diode, a fixed resistor. 
[0010] He usually mounts in the 1st substrate what has big calorific value among the power components of the 
inverter transducer accompanied by generation of heat, and is trying for the calorific value of the 2nd substrate 
to become smaller than the calorific value of the 1st substrate here. And CPU which generally dislikes heat is 
mounted in the 2nd substrate. It becomes possible to miniaturize the whole module, suppressing the effect of 
the heat which inverter control CPU in a module receives by this. 

[001 1] In addition, in the thermal design of this motor control module, if even required airflow is applied, it is 
desirable for all the components in a module to enable it to acquire the desired cooling effect. The motor control 
module concerning claim 3 is a motor control module according to claim 2, and the 1st substrate and the 2nd 
substrate are arranged at the multilayer, 

[0012] In the motor control module of claim 2, the 2nd substrate smaller than the 1st substrate is adopted, and 
standing the 2nd substrate to the 1 st substrate, or floating the 2nd substrate by an exclusive pin etc. from the 
1st substrate is also considered. On the other hand, in the motor control module of claim 3, the 1st substrate 
and the 2nd substrate are arranged to the multilayer. Although the inclination for the microcomputer of various 
functions and many outputs to be needed is strong and is in the inclination for circumference components to 
also increase in number according to it, in inverter control, since the 1st substrate and the 2nd substrate are 
arranged to the multilayer, it becomes possible with the motor control module of claim 3 to use many outputs 
and mass inverter control CPU. Thus, if many outputs and adoption of mass inverter control CPU are attained, 
since inverter control CPU which can respond to various motors can be incorporated in a module, the motor 
control module as components can be used by the inverter design of the larger range. 
[0013] Moreover, the effectiveness that a floor space (superficial size) required for installation of a motor 
control module becomes small can also be acquired by multilayer arrangement of two or more substrates. The 
motor control module concerning claim 4 is a motor control module according to claim 2 or 3, and the 1 st 
substrate is a substrate with thermal conductivity higher than the 2nd substrate. Moreover, bare chip mounting 
of the power components mounted in the 1st substrate is carried out by the bonding wire etc. at the 1st 
substrate. 

[0014] Here, the 1st substrate was made [ thermally conductive ] better than the 2nd substrate, and the 
configuration which carries out bare chip mounting of the power components at the 1 st substrate is taken. For 
this reason, the heat by generation of heat of power components comes to radiate heat efficiently through the 
1st substrate. When using the usual printed circuit board for the 2nd substrate, it is possible to use the 
substrate which set the aluminum plate by the aluminum substrate, the alumina substrate, and the ceramic plate 
as the 1 st substrate. Such 1 st substrate functions as an efficient heat sink. 

[0015] In addition, when a radiation fin is prepared in the 1st substrate, higher heat dissipation nature can be 
obtained. The motor control module concerning claim 5 is a motor control module given in either of claims 1-4, 
and inverter control CPU has the control network to two or more motors of each. 

[0016] Here, since the control network to two or more motors is given to inverter control CPU, correspondence 
of a motor control module is attained also at the concurrency control of two or more motors. Moreover, the use 
range of a motor control module becomes large as components which can control the drive of various motors. In 
addition, since the interior is equipped with inverter control CPU of dedication in the motor control module of 
this invention, it is easy to make the CPU itself generous and it is possible to give two or more control networks 
to inverter control CPU. 

[0017] Moreover, inverter control CPU means giving the information (information that duty is decided how to 
compensate for the wave for driving each motor, or a drive command etc.) corresponding to [ having two or 
more control networks ] two or more motors of each, into inverter control CPU. The motor control module 
concerning claim 6 is a motor control module according to claim 5, and the inverter transducer has the converter 
section and two or more inverter sections. The converter section changes the alternating current power 
inputted into direct current power. The inverter section changes direct current power into the alternating 
current power of the frequency of arbitration. Moreover, inverter control CPU controls the converter section 
and two or more inverter sections, and outputs a drive wave to two or more motors. 

[0018] Here, the alternating current power of the frequency suitable for the drive wave by which two or more 
inverter sections of each were generated to the predetermined motor is generated. Therefore, it is possible to 
perform concurrency control of two or more motors with the motor control module which is one component. The 
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motor control module concerning claim 7 is a motor control module according to claim 6, and is further equipped 
with the internal electrical power source. An internal electrical power source is a power source for inverter 
control CPU, and is generated from the direct current power changed by the alternating current power or the 
converter section inputted. 

[0019] Thus, by incorporating an internal electrical power source in a module, the components which it becomes 
unnecessary to put the power source of dedication on the modular exterior, and are arranged outside can be 
reduced. In addition, about the motor control module of invention concerning claim 7, the configuration which 
carries out the external input of the power source (power) for driving inverter control CPU in a module can also 
be taken. Also in this case, since it is convertible for desired two or more power sources with an internal 
electrical power source, the power source inputted from the outside becomes good with a single power source, 
and the components arranged outside can be reduced. 

[0020] The motor control module concerning claim 8 is a motor control module given in either of claims 1-7, and 
inverter control CPU inputs the command about the operating power of a motor from the outside, and outputs 
an abnormality signal outside. Here, if the command about the operating power of a motor is inputted by an 
analog or a digital signal input from the outside by Exterior CPU (external microcomputer) etc., a motor control 
module will generate a drive wave according to the command, and will output it to a motor. Moreover, when 
abnormal, an abnormality signal is outputted outside. Thus, in order that a motor control module may perform 
generation and abnormality distinction of a drive wave, the load concerning Exterior CPU etc. becomes very 
small, and design man days, such as Exterior CPU, will be greatly reduced compared with the former. 
[0021] In addition, when an abnormality signal is outputted from a motor control module, it is thought that 
Exterior CPU etc. is designed so that the measure according to it may be taken. For example, the main control 
CPU of a conditioner is Exterior CPU, and if an abnormality signal is outputted from a motor control module to 
main control CPU when using the motor control module of claim 8 as electronic autoparts which perform drive 
control of the fan motor of an exterior unit, and a compressor, taking the measure of main control CPU stopping 
a conditioner will be expected. 

[0022] The motor control module concerning claim 9 is a motor control module according to claim 8, and it has 
the distinction function whether the interior of inverter control CPU is unusual, or the exterior is unusual. 
Moreover, the abnormality signal outputted outside from inverter control CPU includes the information on 
whether the interior is unusual or the exterior is unusual, i.e., the information whether abnormalities occurred 
externally whether abnormalities occurred inside the motor control module. 

[0023] Here, the exterior CPU where an abnormality signal is outputted can acquire now existence of 
abnormalities and the information of the abnormalities inside a motor control module, or the abnormalities of the 
motor control-module exterior from a motor control module. Therefore, when Exterior CPU etc. stores those 
information, pinpointing of the abnormality part at the time of repair of components etc. becomes easy, and can 
lessen a substitute part. 

[0024] The motor control module concerning claim 10 is a motor control module according to claim 9, and 
inverter control CPU performs protection control which protects the interior, when the interior is unusual, and it 
outputs the contents of the internal abnormalities outside. Here, in order to perform protection control of 
internal protection of inverter control CPU at the time of internal abnormalities, the load concerning Exterior 
CPU etc. decreases more. 

[0025] The motor control module concerning claim 11 is a motor control module given in either of claims 1-10, 
and is further equipped with the electric fan for cooling an inverter transducer and inverter control CPU. Here, 
since the electric fan of the dedication for cooling the inverter transducer and inverter control CPU in a module 
is incorporated, as for a motor control module, the degree of freedom of the installation increases. That is, since 
sufficient cooling effect can be acquired by the electric fan of dedication even if it does not use the wind 
generated by the external fan etc., it becomes possible to install a motor control module in the location of 
arbitration. 

[0026] The conditioner concerning claim 1 2 is equipped with at least one fan motor made to rotate an outdoor 
fan, compressor, and main control CPU and a motor control module given in either of claims 1-11. Main control 
CPU emits the drive command to a fan motor and a compressor. A motor control module inputs the drive 
command from main control CPU by inverter control CPU, and outputs the drive wave according to a drive 
command to a fan motor and a compressor. 

[0027] Here, a motor control module outputs the drive wave corresponding the drive command of the fan motor 
and compressor which are a motor to the drive command to reception, a fan motor, and a compressor from the 
main control CPU which controls the whole conditioner. And inverter control CPU is included in the interior of a 
motor control module, and in order that the inverter control CPU may perform generation of a drive wave, the 
load applied to main control CPU about the drive of a fan motor and a compressor decreases very much. For 
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this reason, the software design of the main control CPU about the inverter control of a fan motor or a 

compressor is mitigated, and a design man day is reduced sharply. 

[0028] 

[Embodiment of the Invention] The motor control module applied to 1 operation gestalt of this invention used for 
drawing 1 with the conditioner in the conditioner concerning 1 operation gestalt of <outline configuration of 
conditioned this invention is shown in drawing 2 . The conditioner 1 consists of 4, such as refrigerant piping 
which connects both 2 and 3 to the interior unit 2 attached indoors and the exterior unit 3 installed in outdoor. A 
blower fan, indoor heat exchanger, etc. are arranged inside the interior unit 2. Inside the exterior unit 3, the 
outdoor fan who rotates with a compressor and a fan motor, the outdoor heat exchanger, etc. are arranged. 
Refrigerant piping connects the indoor heat exchanger in an interior unit 2, and the outdoor heat exchanger in an 
exterior unit 3, and constitutes the refrigerant circuit with each heat exchanger. 

[0029] <Outline control configuration of conditioner) drawing 2 is the block diagram showing the outline of a 
power circuit in which it is used for a conditioner 1 , and is expressed centering on the motor control module 50 
which is arranged in an exterior unit 3 and which was elegance-ized the part. The main control CPU 10 prepared 
in order to control the whole conditioner 1 has ROM and the various interfaces which are not illustrated, 
receives the detecting signal from sensors 22, controls actuators 21, takes out a rate command to the motor 
control module 50, and makes the compressor 31-1 and fan motor 31-2 of an exterior unit 3 drive. The heat 
exchanger thermistor which detects the evaporation temperature and condensation temperature of an open air 
thermistor and a heat exchanger which detect outside air temperature as sensors 22, the discharge-tube 
temperature sensor which detects the discharge-tube temperature of a compressor, the discharge-pressure 
sensor which detects the discharge side and inlet-side pressure of a compressor, a suction pressure sensor, 
etc. are mentioned. Moreover, the 4 way change-over valve for switching the operation mode of the electric 
expansion valve for being arranged in a refrigerant circuit and decompressing an internal refrigerant as actuators 
21, and a refrigerant circuit etc. is mentioned. In addition, an electric power supply is carried out to main control 
CPU 10 from the switching power supply (control power source) connected to the commercial alternating 
current power source. 

[0030] The <basic configuration of motor control module> motor control module 50 controls the supply voltage 
for driving two or more motors 31-1 - 31-n according to the operation situation of a conditioner 1. Specifically 
in this air conditioning system 1 , the motor control module 50 controls the alternating current power which has a 
predetermined drive wave for driving the compressor 31-1 and fan motor 31-2 in an exterior unit 3 according to 
the rate command from main control CPU 1 0. Although the modularization of this motor control module 50 is 
carried out so that a part can be dealt with as elegance, it contains CPU53 of dedication in that interior. 
Specifically, the inside CPU 53 of the converter section 51, two or more inverter sections 52-1 - 52-n, and a 
module and an internal electrical power source 54 are components-ized as one module. 
[0031] The converter section 51 rectifies the alternating current power of the single phase inputted into the 
motor control module 50, or a three phase, and changes it into a direct current. The converter section 51 can be 
considered as the configuration which used the power switch, and can also be considered as a configuration 
including the active filter circuit which outputs a direct current of a fixed electrical potential difference to the 
inverter section 52-1 - 52-n. 

[0032] Two or more inverter sections 52-1 - 52~n change the output (direct current) of the converter section 
51 into the alternating current of the frequency of arbitration, and output it to a motor 31-1 - 31-n, 
respectively. Here, in order to use the motor control module 50 for drive control of a compressor 31-1 and a fan 
motor 31-2, it has composition in which the inverter section 52-1 outputs alternating current power to a 
compressor 31-1, and the inverter section 52-2 outputs alternating current power to a fan motor 31-2. 
[0033] The inside CPU 53 of a module consists of one chip microcomputers including a microprocessor, ROM, 
various interfaces, etc. The inside CPU 53 of this module has the control network to two or more motors 31-1 - 
31-n. The information that duty is specifically decided how to compensate for the rate command from the drive 
wave for driving each motor or main control CPU 1 0 etc. is incorporated in [ CPU / 53 ] the module. Thereby, 
the inside CPU 53 of a module can generate a drive wave now to a motor 31-1 - 31-n based on the rate 
command from main control CPU 1 0. In addition, although the control network corresponding to a compressor 
31-1 and a fan motor 31-2 is incorporated in [ CPU / 53 ] the module at least in the motor control module 50 
used with an air conditioning system 1 , it is also possible to give the control network of two or more kinds of 
motors (an AC motor, a stepping DC motor, sensor loess DC motor, etc.) to the motor control module 50. With 
such a module, it also becomes possible to drive to coincidence the motor of a class by which many differ. 
Moreover, it is not based on the class of motor to be used, but the same components (module) can be used now. 

[0034] Moreover, the inside CPU 53 of a module has the abnormality signal output function which outputs the 
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protection feature which protects the interior of a module 50, and an abnormality signal including the contents of 
the abnormalities outside (main control CPU 10), when the interior of the distinction function of whether the 
caused abnormalities are internal abnormalities (abnormalities in a module) or to be external abnormalities 
(abnormalities besides a module) and abnormalities is unusual. Main control CPU 10 receives the abnormality 
signal outputted out of [ CPU / 53 ] a module, and it takes the measure of stopping a conditioner 1 while it 
stores abnormality information and gives the facilities in repair of components etc., and exchange. 
[0035] An internal electrical power source 54 is an exclusive power source of the sake in [ CPU / 53 ] a module, 
and is generated from the commercial alternating current power inputted into the motor control module 50. 
In the <detail configuration of motor control module> motor control module 50, a controllability is made to 
improve passive circuit elements accumulation and by carrying out a modularization and package-izing exoergic 
components and noise-source components, and it makes it possible to make highly efficient control perform. 
[0036] As shown in drawing 3 , the printed circuit board (multilayer arrangement was carried out) 62 and the 
aluminum substrate 61 which have been arranged in parallel up and down are equipped with the electrical part in 
the motor control module 50. Moreover, wiring of the up-and-down printed circuit board 62 and the aluminum 
substrate 61 is connected by the cable run plate 63 by which resin mold was carried out. Since the inside CPU 
53 of the module which consists of one chip microcomputers including a microprocessor, ROM, various 
interfaces, etc. is what should be intercepted from generation of heat and the noise by other electrical parts, the 
printed circuit board 62 which is not equipped with what has big calorific value among the power components 71 
is equipped with it. Moreover, the printed circuit board 62 is equipped also with the control-section article 
without generation of heat (or few). 

[0037] On the other hand, in the motor control module 50, bare chip mounting of the power components 71 
(what deals with power about tenW or more), such as diode and a power transistor, is altogether carried out at 
the aluminum substrate 61 among the components which constitute the converter section 51, the inverter 
section 52-1 - 52-n. Thus, since it constitutes so that bare chip mounting of all the things that have large 
calorific value may be carried out with the wirebonding wire 73 etc. among the power components 71 at the 
aluminum substrate 61, the calorific value of a printed circuit board 62 is smaller than the calorific value of the 
aluminum substrate 61, and the effect of the high heat and noise to the CPU53 grade in a module of a printed 
circuit board 62 is suppressed. 

[0038] In addition, that on which thermal conductivity stuck the sheet metal of the copper which constitutes a 
circuit pattern on the front face of the good high alumimium nitride plate of electric insulation is used for the 
aluminum substrate 61. As mentioned above, finally the aluminum substrate 61 with which bare chip mounting of 
the power components 71 was carried out on the component side is covered by the mold material 81. The mold 
material 81 is a wrap about the power components 71 or the components on a bonding wire 73 and the other 
aluminum substrates 61, as shown in drawing 4 (a). The mold material 81 consists of insulating synthetic resin, 
such as silicon system resin and resin of an epoxy system. This mold material 81 has the function to which 
diffusion heat transfer of the heat which the power components 71 emit is carried out, and raises the cooling 
effect of the motor control module 50. Moreover, by covering power components 71 grade by the mold material 
81, the components in a module 50 can be protected now from **** or moisture, and the degree of freedom of 
arrangement of the motor control module 50 increases. It becomes possible to specifically arrange the motor 
control module 50 on the ventilation tooth space of the exterior unit 3 with which many moisture and dust exist 
instead of the inside of the machine room of an exterior unit 3. 

[0039] In addition, putting mold material among the power components 71 only at the place of a bonding wire 73 
is also considered instead of putting the mold material 81 on the aluminum substrate 61, as shown in drawing 4 
(a). Moreover, as shown in dra wing 4 (b), it is possible to cover by the mold material 81 not only about the 
components on the aluminum substrate 61 but about the components on a printed circuit board 62. 
[0040] Thus, it is possible by taking wrap structure for the main parts of the motor control module 50 by the 
mold material 81 to perform the thermal design of the motor control module 50, taking the wind by the outdoor 
fan of an exterior unit 3 into count. In fact, if even required airflow is applied to a module 50, it succeeds in the 
thermal design of the motor control module 50 so that all the components in a module 50 may be cooled to the 
level which does not have trouble in actuation, 

[0041] The <control of compressor and fan motor> main control CPU 10 transmits the controlled variable of a 
compressor 31-1 and a fan motor 31-2 to CPU53 in the motor control module 50 in the form of a rotational- 
speed command signal while it determines the controlled variable of each part and outputs a control value to 
actuators 21 according to the detection value inputted from sensors 22, and current operation mode. 
[0042] Within [ CPU / 53 ] a module, the drive wave of a compressor 31-1 and a fan motor 31-2 is generated 
based on the rotational-speed command signal (rate command) transmitted from main control CPU 10. And 
CPU53 controls the converter section 51 and the inverter section 52-1, and 52-2, and makes the drive wave 
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which suited the rate command from main control CPU 10 output to a compressor 31-1 and a fan motor 31-2. 
The alternating current power which has a predetermined frequency to a compressor 31-1 and a fan motor 31-2 
is supplied from the inverter section 52-1 and 52-2 by this, and a compressor 31-1 and a fan motor 31-2 drive 
as the rate command of main control CPU 10. 

[0043] In the description of motor control module of this operation gestalt> (1) motor control module 50 By 
incorporating into one module, the converter section 51 and the inverter section 52-1 - 52-n which change 
commercial alternating current power into the alternating current power of the frequency of arbitration, and 
CPU53 which controls them A motor control section with the function which inputs commercial alternating 
current power and outputs a drive wave can be dealt with now as one component (module). For this reason, the 
individual separate installation meter of the inverter currently conventionally performed for every motor becomes 
unnecessary, and the design man day of an inverter can be reduced sharply. 

[0044] Moreover, if this motor control module 50 is used, since it has composition performed to generation of a 
drive wave in [ CPU / 53 ] a module, the load concerning main control CPU 10 decreases very much. 
Furthermore, since CPU53 of dedication is allotted in the module 50, it excels in high-speed responsibility and 
control of a motor 31-1 - 31 -n comes to be stabilized more. 

[0045] (2) In the motor control module 50, mount the main power components 71 (all the power components that 
can deal with power at least about tenW or more) accompanied by generation of heat in the aluminum substrate 
61 which is excellent in heat dissipation nature after taking the multilayer structure of the aluminum substrate 

61 and a printed circuit board 62, and mount the CPU53 grade which dislikes heat in a printed circuit board 62. 
The module 50 whole can be miniaturized this suppressing the effect of the heat which the inside CPU 53 of a 
module receives. Moreover, what has big calorific value is brought together in the aluminum substrate 61 among 
the power components 71, and the motor control module 50 has come to be able to perform stable control by 
arranging components with small calorific value (they being [ as opposed to / especially / the property ] the high 
components of temperature dependence) to a printed circuit board 62. 

[0046] (3) In a motor control module, the printed circuit board 62 smaller than the aluminum substrate 61 is 
adopted, and standing a printed circuit board 62 to the aluminum substrate 61, or floating a printed circuit board 

62 by a bonding wire etc. from the aluminum substrate 61 is also considered. 

[0047] On the other hand, in the motor control module 50 of this operation gestalt, the configuration which 
arranges the aluminum substrate 61 and a printed circuit board 62 to a multilayer is taken, a printed circuit board 
62 can be enlarged, and it is possible to use the inside CPU 53 of large capacity and a various functions module. 
For this reason, it can be incorporated in the motor control module 50, being able to use as the inside CPU 53 of 
a module mass and multifunctional CPU which can respond to various motors, and the motor control module 50 
as components can use it now in the inverter design of the larger range. 

[0048] Moreover, the effectiveness that an area required for installation of the motor control module 50 
becomes small has been acquired by multilayer arrangement of two or more substrates 61 and 62. 
(4) In the motor control module 50, the configuration which carries out bare chip mounting of the power 
components 71 at the aluminum substrate 61 is taken by using as the aluminum substrate 61 the substrate with 
which what has big calorific value is mounted among the power components 71. Since this aluminum substrate 
61 functions as an efficient heat sink, the heat by generation of heat of the power components 71 radiates heat 
efficiently through the aluminum substrate 61. 

[0049] (5) In the motor control module 50, since the control network to two or more motors 31-1 - 31 -n is given 
in [ CPU / 53 ] a module, it can respond also to the concurrency control of two or more motors 31-1 - 31-n. 
Moreover, the use range of the motor control module 50 is wide as components which can control the drive of 
the various motors 31-1 - 31-n. 

[0050] (6) In the motor control module 50, the internal electrical power source 54 is incorporated in the module 
50. For this reason, it is unnecessary to put the power source of dedication on the exterior of a module 50, and 
use is further easy to carry out the motor control module 50 on a design. 

(7) If it succeeds in the input of a rate command from main control CPU 10, the motor control module 50 will 
generate a drive wave according to the command, and will output it to a motor. Moreover, when abnormal, after 
performing abnormality distinction, an abnormality signal is outputted to main control CPU 10. Thus, in order that 
the motor control module 50 may perform generation and abnormality distinction of a drive wave, the load 
concerning main control CPU 10 becomes very small, and the design man day of main control CPU 10 is greatly 
reduced compared with the former. 

[0051] In order to heighten the heat dissipation effectiveness of the operation gestalt >(A) aluminum substrate 
61 besides <, it is also possible to take the structure which set up the radiation fin to the rear-face side of the 
component side of the aluminum substrate 61. In case a radiation fin creates the alumimium nitride plate which 
constitutes the aluminum substrate 61, it can really be formed in coincidence by molding. Moreover, you may 
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make it fix a radiation fin to the aluminum substrate 61 separately by heat joining, adhesion, etc. 
[0052] (B) Although the motors used as a controlled system are a compressor 31-1 and a fan motor 31-2 and 
being explained supposing the two inverter sections 52-1 and the motor control module 50 which has 52-2 
inside, the motor control module which becomes controllable [ much more motors ] can also be made from the 
above-mentioned operation gestalt. In this case, while many control networks are inputted in [ CPU ] a module, 
the number of the inverter sections (n) will increase. 

[0053] For example, when the exterior unit is equipped with two outdoor fans, while putting in the control 
network about a compressor and two fan motors in [ CPU ] the module, the three inverter sections will be 
arranged in a module 50. 

(C) Although the internal electrical power source 54 is generated from the alternating current power inputted 
into the module 50 in the motor control module 50 of the above-mentioned operation gestalt (refer to drawing 
2 ), as shown in drawing 5 , an internal electrical power source 54 is also generable from the power rectified by 
the direct current by the converter section 51. 

[0054] (D) Adding the electric fan for cooling to the motor control module 50 of the above-mentioned operation 
gestalt further is also considered. If the cooling fan of dedication is built into the motor control module 50, the 
degree of freedom of the installation of the motor control module 50 will increase. That is, since sufficient 
cooling effect can be acquired by the electric fan of dedication even if it does not use the wind generated by the 
external fan etc., it becomes possible to install the motor control module 50 in the location of arbitration. 
[0055] (E) Although the aluminum substrate 61 is adopted with the above-mentioned operation gestalt, it can 
replace with this and the alumina substrate which is excellent in heat dissipation nature similarly, the substrate 
which set the aluminum plate by the ceramic plate can also be adopted. 
[0056] 

[Effect of the Invention] With the motor control module concerning claim 1 , the inverter transducer which 
changes power, and inverter control CPU which controls it by incorporating into one module Since a motor 
control section with the function which inputs alternating current power and outputs a drive wave can be dealt 
with now as one component (module), The individual separate installation meter of the inverter currently 
conventionally performed for every motor becomes in general unnecessary, and the design man day of an 
inverter can be sharply reduced now. 

[0057] Moreover, if this motor control module is used, in order to carry out to generation of a drive wave in 
inverter control CPU in a module, the load concerning Exterior CPU etc. decreases very much. Furthermore, 
since CPU of dedication is allotted in the module, it excels in high-speed responsibility and control of a motor 
comes to be stabilized. He usually mounts in the 1st substrate what has big calorific value among the power 
components of the inverter transducer accompanied by generation of heat, and is trying for the calorific value of 
the 2nd substrate to become smaller than the calorific value of the 1st substrate in the motor control module 
concerning claim 2. And CPU which generally dislikes heat is mounted in the 2nd substrate. It becomes possible 
to miniaturize the whole module, suppressing the effect of the heat which inverter control CPU in a module 
receives by this. 

[0058] With the motor control module concerning claim 3, many outputs and adoption of mass inverter control 
CPU are attained, and since inverter control CPU which can respond to various motors can be incorporated now 
in a module, the motor control module as components can be used by the inverter design of the larger range. 
Moreover, the effectiveness that an area required for installation of a motor control module becomes small can 
also be acquired by multilayer arrangement of two or more substrates. 

[0059] In the motor control module concerning claim 4, the 1st substrate is made [ thermally conductive ] better 
than the 2nd substrate, and since the configuration which carries out bare chip mounting of the power 
components at the 1 st substrate is taken, the heat by generation of heat of power components comes to radiate 
heat efficiently through the 1 st substrate. In the motor control module concerning claim 5, since the control 
network to two or more motors is given to inverter control CPU, correspondence of a motor control module is 
attained also at the concurrency control of two or more motors. Moreover, the use range of a motor control 
module becomes large as components which can control the drive of various motors. 

[0060] Since the alternating current power of the frequency which suited the drive wave by which two or more 
inverter sections of each were generated to the predetermined motor in the motor control module concerning 
claim 6 is generated, it is possible to perform concurrency control of two or more motors with the motor control 
module which is one component. In the motor control module concerning claim 7, the components which it 
becomes unnecessary to put the power source of dedication on the modular exterior, and are arranged outside 
can be reduced by incorporating an internal electrical power source in a module. 

[0061] In the motor control module concerning claim 8, in order that a motor control module may perform 
generation and abnormalitv distinction of a drive wave, the load concernine Exterior CPU etc. becomes verv 
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small, and design man days, such as Exterior CPU, will be greatly reduced compared with the former. In the 
motor control module concerning claim 9, the exterior CPU where an abnormality signal is outputted can acquire 
now existence of abnormalities and the information of the abnormalities inside a motor control module, or the 
abnormalities of the motor control-module exterior from a motor control module. Therefore, when Exterior CPU 
etc. stores those information, pinpointing of the abnormality part at the time of repair of components etc. 
becomes easy, and can lessen a substitute part. 

[0062] In the motor control module concerning claim 10, in order to perform protection control of internal 
protection of inverter control CPU at the time of internal abnormalities, the load concerning Exterior CPU etc. 
decreases more. In the motor control module concerning claim 1 1 , since the electric fan of the dedication for 
cooling the inverter transducer and inverter control CPU in a module is incorporated, as for a motor control 
module, the degree of freedom of the installation increases. 

[0063] In the air conditioning system concerning claim 12, a motor control module outputs the drive wave 
corresponding the drive command of the fan motor and compressor which are a motor to the drive command to 
reception, a fan motor, and a compressor from the main control CPU which controls the whole air conditioning 
system. And inverter control CPU is included in the interior of a motor control module, and in order that the 
inverter control CPU may perform generation of a drive wave, the load applied to main control CPU about the 
drive of a fan motor and a compressor decreases very much. For this reason, the software design of the main 
control CPU about the inverter control of a fan motor or a compressor is mitigated, and a design man day is 
reduced sharply. 
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TECHNICAL FIELD 



[Field of the Invention] This invention relates to the air conditioning system equipped with the air conditioning 
system equipped with a motor control module and it, the motor control module for carrying out inverter control 
of the motor especially, and it. 
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PRIOR ART 



[Description of the Prior Art] Recently as an approach of driving the motor of a motor etc., the method of using 
an inverter is becoming in use. Since an inverter can adjust the output of a motor by controlling the clock 
frequency of a motor free, it is a very dominance technique from a viewpoint of energy saving. This inverter is a 
motor control section which controls and drives a motor, and consists of two or more components containing 
IGBT, a main circuit component (inverter module) called IPM. 

[0003] As a basic configuration of an inverter, the converter section which rectifies a commercial alternating 
current power source to a direct current, the inverter section which changes direct current power into the 
alternating current power of the frequency of arbitration, the control section which controls these power 
conversion sections are mentioned. 
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EFFECT OF THE INVENTION 



[Effect of the Invention] With the motor control module concerning claim 1, the inverter transducer which 
changes power, and inverter control CPU which controls it by incorporating into one module Since a motor 
control section with the function which inputs alternating current power and outputs a drive wave can be dealt 
with now as one component (module), The individual separate installation meter of the inverter currently 
conventionally performed for every motor becomes in general unnecessary, and the design man day of an 
inverter can be sharply reduced now. 

[0057] Moreover, if this motor control module is used, in order to carry out to generation of a drive wave in 
inverter control CPU in a module, the load concerning Exterior CPU etc. decreases very much. Furthermore, 
since CPU of dedication is allotted in the module, it excels in high-speed responsibility and control of a motor 
comes to be stabilized. He usually mounts in the 1 st substrate what has big calorific value among the power 
components of the inverter transducer accompanied by generation of heat, and is trying for the calorific value of 
the 2nd substrate to become smaller than the calorific value of the 1 st substrate in the motor control module 
concerning claim 2. And CPU which generally dislikes heat is mounted in the 2nd substrate. It becomes possible 
to miniaturize the whole module, suppressing the effect of the heat which inverter control CPU in a module 
receives by this. 

[0058] With the motor control module concerning claim 3, many outputs and adoption of mass inverter control 
CPU are attained, and since inverter control CPU which can respond to various motors can be incorporated now 
in a module, the motor control module as components can be used by the inverter design of the larger range. 
Moreover, the effectiveness that an area required for installation of a motor control module becomes small can 
also be acquired by multilayer arrangement of two or more substrates. 

[0059] In the motor control module concerning claim 4, the 1st substrate is made [ thermally conductive ] better 
than the 2nd substrate, and since the configuration which carries out bare chip mounting of the power 
components at the 1st substrate is taken, the heat by generation of heat of power components comes to radiate 
heat efficiently through the 1 st substrate. In the motor control module concerning claim 5, since the control 
network to two or more motors is given to inverter control CPU, correspondence of a motor control module is 
attained also at the concurrency control of two or more motors. Moreover, the use range of a motor control 
module becomes large as components which can control the drive of various motors. 

[0060] Since the alternating current power of the frequency which suited the drive wave by which two or more 
inverter sections of each were generated to the predetermined motor in the motor control module concerning 
claim 6 is generated, it is possible to perform concurrency control of two or more motors with the motor control 
module which is one component. In the motor control module concerning claim 7, the components which it 
becomes unnecessary to put the power source of dedication on the modular exterior, and are arranged outside 
can be reduced by incorporating an internal electrical power source in a module. 

[0061] In the motor control module concerning claim 8, in order that a motor control module may perform 
generation and abnormality distinction of a drive wave, the load concerning Exterior CPU etc. becomes very 
small, and design man days, such as Exterior CPU, will be greatly reduced compared with the former. In the 
motor control module concerning claim 9, the exterior CPU where an abnormality signal is outputted can acquire 
now existence of abnormalities and the information of the abnormalities inside a motor control module, or the 
abnormalities of the motor control-module exterior from a motor control module. Therefore, when Exterior CPU 
etc. stores those information, pinpointing of the abnormality part at the time of repair of components etc. 
becomes easy, and can lessen a substitute part. 

[0062] In the motor control module concerning claim 10, in order to perform protection control of internal 
protection of inverter control CPU at the time of internal abnormalities, the load concerning Exterior CPU etc. 
decreases more. In the motor control module concerning claim 1 1 , since the electric fan of the dedication for 
cooling the inverter transducer and inverter control CPU in a module is incorporated, as for a motor control 
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module, the degree of freedom of the installation increases. 

[0063] In the air conditioning system concerning claim 12. a motor control module outputs the drive wave 
corresponding the drive command of the fan motor and compressor which are a motor to the drive command to 
reception, a fan motor, and a compressor from the main control CPU which controls the whole air conditioning 
system. And inverter control CPU is included in the interior of a motor control module, and in order that the 
inverter control CPU may perform generation of a drive wave, the load applied to main control CPU about the 
drive of a fan motor and a compressor decreases very much. For this reason, the software design of the main 
control CPU about the inverter control of a fan motor or a compressor is mitigated, and a design man day is 
reduced sharply. 
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TECHNICAL PROBLEM 



[Problem(s) to be Solved by the Invention] An inverter has many heating values concentrated on the 
semiconductor chip to be used, and since many components complicated [ a control circuit ] and fine are used, 
the design is very difficult for it, and it has required time amount. In the former, the individual separate 
installation meter of the hard part of an inverter is carried out for every target motor about the design of such 
an inverter. Specifically, the designer is selecting control power, the drive circuit, the main circuit, etc. whenever 
[ the ] to the motor different from an old thing. Moreover, also about the software part (software of an inverter 
drive) of the inverter arranged on an external microcomputer etc., an individual separate installation meter is 
performed for every motor, exclusive software is created, and it succeeds in the matching trial with a motor. 
[0005] Furthermore, about the thermal design of the hard part of an inverter, since the structural design in 
consideration of a wind etc. is involved, many engineers are mobilized for every motor and design development is 
performed. The technical problem of this invention is to offer the load to the inverter design spent for every 
motor, i.e., the motor control module which can reduce the design man day of an inverter. 
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MEANS 



[Means for Solving the Problem] The motor control module concerning claim 1 inputs alternating current power, 
outputs a drive wave to a motor, and is equipped with the inverter transducer and inverter control CPU. An 
inverter transducer changes the alternating current power inputted into the alternating current power of the 
frequency of arbitration. Inverter control CPU performs generation of a drive wave for driving a motor, and 
controls an inverter transducer. 

[0007] Here, a motor control section with the function which inputs alternating current power and outputs a 
drive wave by incorporating the inverter transducer which changes power, and inverter control CPU which 
controls it into one module can be dealt with now as one component (module). For this reason, the individual 
separate installation meter of the inverter currently conventionally performed for every motor becomes in 
general unnecessary, and the design man day of an inverter can be sharply reduced now. 
[0008] Moreover, if this motor control module is used, in order to carry out to generation of a drive wave in 
inverter control CPU in a module, the load concerning Exterior CPU etc. decreases very much. Furthermore, 
since CPU of dedication is allotted in the module, it excels in high-speed responsibility and control of a motor 
comes to be stabilized. In addition, as for inverter control CPU, it is desirable to consider as the general-purpose 
thing which can respond to the motor of a different class. In this case, a motor control module can be used now 
in the still larger range as components which mitigate the load of the inverter design according to individual. 
[0009] The motor control module concerning claim 2 is a motor control module according to claim 1 , and is 
further equipped with the 1st substrate and the 2nd substrate. The inverter transducer has two or more power 
components. Moreover, what has big calorific value is mounted in the 1st substrate among power components so 
that the calorific value of the 2nd substrate may become smaller than the calorific value of the 1 st substrate. On 
the other hand, inverter control CPU is mounted in the 2nd substrate. Power components mean components, 
such as a semiconductor device which can deal with power several W or more, and diode, a fixed resistor. 
[0010] He usually mounts in the 1st substrate what has big calorific value among the power components of the 
inverter transducer accompanied by generation of heat, and is trying for the calorific value of the 2nd substrate 
to become smaller than the calorific value of the 1 st substrate here. And CPU which generally dislikes heat is 
mounted in the 2nd substrate. It becomes possible to miniaturize the whole module, suppressing the effect of 
the heat which inverter control CPU in a module receives by this. 

[001 1] In addition, in the thermal design of this motor control module, if even required airflow is applied, it is 
desirable for all the components in a module to enable it to acquire the desired cooling effect. The motor control 
module concerning claim 3 is a motor control module according to claim 2, and the 1 st substrate and the 2nd 
substrate are arranged at the multilayer. 

[0012] In the motor control module of claim 2, the 2nd substrate smaller than the 1st substrate is adopted, and 
standing the 2nd substrate to the 1 st substrate, or floating the 2nd substrate by an exclusive pin etc. from the 
1 st substrate is also considered. On the other hand, in the motor control module of claim 3, the 1 st substrate 
and the 2nd substrate are arranged to the multilayer. Although the inclination for the microcomputer of various 
functions and many outputs to be needed is strong and is in the inclination for circumference components to 
also increase in number according to it, in inverter control, since the 1st substrate and the 2nd substrate are 
arranged to the multilayer, it becomes possible with the motor control module of claim 3 to use many outputs 
and mass inverter control CPU. Thus, if many outputs and adoption of mass inverter control CPU are attained, 
since inverter control CPU which can respond to various motors can be incorporated in a module, the motor 
control module as components can be used by the inverter design of the larger range. 
[0013] Moreover, the effectiveness that a floor space (superficial size) required for installation of a motor 
control module becomes small can also be acquired by multilayer arrangement of two or more substrates. The 
motor control module concerning claim 4 is a motor control module according to claim 2 or 3, and the 1 st 
substrate is a substrate with thermal conductivity higher than the 2nd substrate. Moreover, bare chip mounting 
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of the power components mounted in the 1st substrate is carried out by the bonding wire etc. at the 1st 
substrate. 

[0014] Here, the 1st substrate was made [ thermally conductive ] better than the 2nd substrate, and the 
configuration which carries out bare chip mounting of the power components at the 1 st substrate is taken. For 
this reason, the heat by generation of heat of power components comes to radiate heat efficiently through the 
1 st substrate. When using the usual printed circuit board for the 2nd substrate, it is possible to use the 
substrate which set the aluminum plate by the aluminum substrate, the alumina substrate, and the ceramic plate 
as the 1 st substrate. Such 1 st substrate functions as an efficient heat sink. 

[0015] In addition, when a radiation fin is prepared in the 1st substrate, higher heat dissipation nature can be 
obtained. The motor control module concerning claim 5 is a motor control module given in either of claims 1-4, 
and inverter control CPU has the control network to two or more motors of each. 

[0016] Here, since the control network to two or more motors is given to inverter control CPU, correspondence 
of a motor control module is attained also at the concurrency control of two or more motors. Moreover, the use 
range of a motor control module becomes large as components which can control the drive of various motors. In 
addition, since the interior is equipped with inverter control CPU of dedication in the motor control module of 
this invention, it is easy to make the CPU itself generous and it is possible to give two or more control networks 
to inverter control CPU. 

[0017] Moreover, inverter control CPU means giving the information (information that duty is decided how to 
compensate for the wave for driving each motor, or a drive command etc.) corresponding to [ having two or 
more control networks ] two or more motors of each, into inverter control CPU. The motor control module 
concerning claim 6 is a motor control module according to claim 5, and the inverter transducer has the converter 
section and two or more inverter sections. The converter section changes the alternating current power 
inputted into direct current power. The inverter section changes direct current power into the alternating 
current power of the frequency of arbitration. Moreover, inverter control CPU controls the converter section 
and two or more inverter sections, and outputs a drive wave to two or more motors. 

[0018] Here, the alternating current power of the frequency suitable for the drive wave by which two or more 
inverter sections of each were generated to the predetermined motor is generated. Therefore, it is possible to 
perform concurrency control of two or more motors with the motor control module which is one component. The 
motor control module concerning claim 7 is a motor control module according to claim 6, and is further equipped 
with the internal electrical power source. An internal electrical power source is a power source for inverter 
control CPU, and is generated from the direct current power changed by the alternating current power or the 
converter section inputted. 

[0019] Thus, by incorporating an internal electrical power source in a module, the components which it becomes 
unnecessary to put the power source of dedication on the modular exterior, and are arranged outside can be 
reduced. In addition, about the motor control module of invention concerning claim 7, the configuration which 
carries out the external input of the power source (power) for driving inverter control CPU in a module can also 
be taken. Also in this case, since it is convertible for desired two or more power sources with an internal 
electrical power source, the power source inputted from the outside becomes good with a single power source, 
and the components arranged outside can be reduced. 

[0020] The motor control module concerning claim 8 is a motor control module given in either of claims 1-7, and 
inverter control CPU inputs the command about the operating power of a motor from the outside, and outputs 
an abnormality signal outside. Here, if the command about the operating power of a motor is inputted by an 
analog or a digital signal input from the outside by Exterior CPU (external microcomputer) etc., a motor control 
module will generate a drive wave according to the command, and will output it to a motor. Moreover, when 
abnormal, an abnormality signal is outputted outside. Thus, in order that a motor control module may perform 
generation and abnormality distinction of a drive wave, the load concerning Exterior CPU etc. becomes very 
small, and design man days, such as Exterior CPU, will be greatly reduced compared with the former. 
[0021] In addition, when an abnormality signal is outputted from a motor control module, it is thought that 
Exterior CPU etc. is designed so that the measure according to it may be taken. For example, the main control 
CPU of a conditioner is Exterior CPU, and if an abnormality signal is outputted from a motor control module to 
main control CPU when using the motor control module of claim 8 as electronic autoparts which perform drive 
control of the fan motor of an exterior unit, and a compressor, taking the measure of main control CPU stopping 
a conditioner will be expected. 

[0022] The motor control module concerning claim 9 is a motor control module according to claim 8, and it has 
the distinction function whether the interior of inverter control CPU is unusual, or the exterior is unusual. 
Moreover, the abnormality signal outputted outside from inverter control CPU includes the information on 
whether the interior is unusual or the exterior is unusual, i.e.. the information whether abnormalities occurred 
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externally whether abnormalities occurred inside the motor control module. 

[0023] Here, the exterior CPU where an abnormality signal is outputted can acquire now existence of 
abnormalities and the information of the abnormalities inside a motor control module, or the abnormalities of the 
motor control-module exterior from a motor control module. Therefore, when Exterior CPU etc. stores those 
information, pinpointing of the abnormality part at the time of repair of components etc. becomes easy, and can 
lessen a substitute part. 

[0024] The motor control module concerning claim 10 is a motor control module according to claim 9, and 
inverter control CPU performs protection control which protects the interior, when the interior is unusual, and it 
outputs the contents of the internal abnormalities outside. Here, in order to perform protection control of 
internal protection of inverter control CPU at the time of internal abnormalities, the load concerning Exterior 
CPU etc. decreases more. 

[0025] The motor control module concerning claim 11 is a motor control module given in either of claims 1-10, 
and is further equipped with the electric fan for cooling an inverter transducer and inverter control CPU. Here, 
since the electric fan of the dedication for cooling the inverter transducer and inverter control CPU in a module 
is incorporated, as for a motor control module, the degree of freedom of the installation increases. That is, since 
sufficient cooling effect can be acquired by the electric fan of dedication even if it does not use the wind 
generated by the external fan etc., it becomes possible to install a motor control module in the location of 
arbitration. 

[0026] The conditioner concerning claim 12 is equipped with at least one fan motor made to rotate an outdoor 
fan, compressor, and main control CPU and a motor control module given in either of claims 1-11. Main control 
CPU emits the drive command to a fan motor and a compressor. A motor control module inputs the drive 
command from main control CPU by inverter control CPU, and outputs the drive wave according to a drive 
command to a fan motor and a compressor. 

[0027] Here, a motor control module outputs the drive wave corresponding the drive command of the fan motor 
and compressor which are a motor to the drive command to reception, a fan motor, and a compressor from the 
main control CPU which controls the whole conditioner. And inverter control CPU is included in the interior of a 
motor control module, and in order that the inverter control CPU may perform generation of a drive wave, the 
load applied to main control CPU about the drive of a fan motor and a compressor decreases very much. For 
this reason, the software design of the main control CPU about the inverter control of a fan motor or a 
compressor is mitigated, and a design man day is reduced sharply. 
[0028] 

[Embodiment of the Invention] The motor control module applied to 1 operation gestalt of this invention used for 
drawing 1 with the conditioner in the conditioner concerning 1 operation gestalt of <outline configuration of 
conditioned this invention is shown in drawing 2 . The conditioner 1 consists of 4, such as refrigerant piping 
which connects both 2 and 3 to the interior unit 2 attached indoors and the exterior unit 3 installed in outdoor. A 
blower fan, indoor heat exchanger, etc. are arranged inside the interior unit 2. Inside the exterior unit 3, the 
outdoor fan who rotates with a compressor and a fan motor, the outdoor heat exchanger, etc. are arranged. 
Refrigerant piping connects the indoor heat exchanger in an interior unit 2, and the outdoor heat exchanger in an 
exterior unit 3, and constitutes the refrigerant circuit with each heat exchanger. 

[0029] <Outline control configuration of conditioned drawing 2 is the block diagram showing the outline of a 
power circuit in which it is used for a conditioner 1 , and is expressed centering on the motor control module 50 
which is arranged in an exterior unit 3 and which was elegance-ized the part. The main control CPU 1 0 prepared 
in order to control the whole conditioner 1 has ROM and the various interfaces which are not illustrated, 
receives the detecting signal from sensors 22, controls actuators 21, takes out a rate command to the motor 
control module 50, and makes the compressor 31-1 and fan motor 31-2 of an exterior unit 3 drive. The heat 
exchanger thermistor which detects the evaporation temperature and condensation temperature of an open air 
thermistor and a heat exchanger which detect outside air temperature as sensors 22, the discharge-tube 
temperature sensor which detects the discharge-tube temperature of a compressor, the discharge-pressure 
sensor which detects the discharge side and inlet-side pressure of a compressor, a suction pressure sensor, 
etc. are mentioned. Moreover, the 4 way change-over valve for switching the operation mode of the electric 
expansion valve for being arranged in a refrigerant circuit and decompressing an internal refrigerant as actuators 
21, and a refrigerant circuit etc. is mentioned. In addition, an electric power supply is carried out to main control 
CPU 1 0 from the switching power supply (control power source) connected to the commercial alternating 
current power source. 

[0030] The <basic configuration of motor control module> motor control module 50 controls the supply voltage 
for driving two or more motors 31-1 - 31 -n according to the operation situation of a conditioner 1. Specifically 
in this air conditioning system 1, the motor control module 50 controls the alternating current power which has a 



JP.2003-143871.A [MEANS] 



4/6 ^— v 



predetermined drive wave for driving the compressor 31-1 and fan motor 31-2 in an exterior unit 3 according to 
the rate command from main control CPU 10. Although the modularization of this motor control module 50 is 
carried out so that a part can be dealt with as elegance, it contains CPU53 of dedication in that interior. 
Specifically, the inside CPU 53 of the converter section 51, two or more inverter sections 52-1 - 52~n, and a 
module and an internal electrical power source 54 are components-ized as one module. 
[0031] The converter section 51 rectifies the alternating current power of the single phase inputted into the 
motor control module 50, or a three phase, and changes it into a direct current. The converter section 51 can be 
considered as the configuration which used the power switch, and can also be considered as a configuration 
including the active filter circuit which outputs a direct current of a fixed electrical potential difference to the 
inverter section 52-1 - 52~n. 

[0032] Two or more inverter sections 52-1 - 52-n change the output (direct current) of the converter section 
51 into the alternating current of the frequency of arbitration, and output it to a motor 31-1 - 31 -n, 
respectively. Here, in order to use the motor control module 50 for drive control of a compressor 31-1 and a fan 
motor 31-2, it has composition in which the inverter section 52-1 outputs alternating current power to a 
compressor 31-1, and the inverter section 52-2 outputs alternating current power to a fan motor 31-2. 
[0033] The inside CPU 53 of a module consists of one chip microcomputers including a microprocessor, ROM, 
various interfaces, etc. The inside CPU 53 of this module has the control network to two or more motors 31-1 - 
31 -n. The information that duty is specifically decided how to compensate for the rate command from the drive 
wave for driving each motor or main control CPU 10 etc. is incorporated in [ CPU / 53 ] the module. Thereby, 
the inside CPU 53 of a module can generate a drive wave now to a motor 31-1 - 31 -n based on the rate 
command from main control CPU 10. In addition, although the control network corresponding to a compressor 
31-1 and a fan motor 31-2 is incorporated in [ CPU / 53 ] the module at least in the motor control module 50 
used with an air conditioning system 1 , it is also possible to give the control network of two or more kinds of 
motors (an AC motor, a stepping DC motor, sensor loess DC motor, etc.) to the motor control module 50. With 
such a module, it also becomes possible to drive to coincidence the motor of a class by which many differ. 
Moreover, it is not based on the class of motor to be used, but the same components (module) can be used now. 

[0034] Moreover, the inside CPU 53 of a module has the abnormality signal output function which outputs the 
protection feature which protects the interior of a module 50, and an abnormality signal including the contents of 
the abnormalities outside (main control CPU 10), when the interior of the distinction function of whether the 
caused abnormalities are internal abnormalities (abnormalities in a module) or to be external abnormalities 
(abnormalities besides a module) and abnormalities is unusual. Main control CPU 10 receives the abnormality 
signal outputted out of [ CPU / 53 ] a module, and it takes the measure of stopping a conditioner 1 while it 
stores abnormality information and gives the facilities in repair of components etc., and exchange. 
[0035] An internal electrical power source 54 is an exclusive power source of the sake in [ CPU / 53 ] a module, 
and is generated from the commercial alternating current power inputted into the motor control module 50. 
In the <detail configuration of motor control module> motor control module 50, a controllability is made to 
improve passive circuit elements accumulation and by carrying out a modularization and packageHzing exoergic 
components and noise-source components, and it makes it possible to make highly efficient control perform. 
[0036] As shown in drawing 3 , the printed circuit board (multilayer arrangement was carried out) 62 and the 
aluminum substrate 61 which have been arranged in parallel up and down are equipped with the electrical part in 
the motor control module 50. Moreover, wiring of the up-and-down printed circuit board 62 and the aluminum 
substrate 61 is connected by the cable run plate 63 by which resin mold was carried out. Since the inside CPU 
53 of the module which consists of one chip microcomputers including a microprocessor, ROM, various 
interfaces, etc. is what should be intercepted from generation of heat and the noise by other electrical parts, the 
printed circuit board 62 which is not equipped with what has big calorific value among the power components 71 
is equipped with it. Moreover, the printed circuit board 62 is equipped also with the control-section article 
without generation of heat (or few). 

[0037] On the other hand, in the motor control module 50, bare chip mounting of the power components 71 
(what deals with power about tenW or more), such as diode and a power transistor, is altogether carried out at 
the aluminum substrate 61 among the components which constitute the converter section 51, the inverter 
section 52-1 - 52~n. Thus, since it constitutes so that bare chip mounting of all the things that have large 
calorific value may be carried out with the wirebonding wire 73 etc. among the power components 71 at the 
aluminum substrate 61, the calorific value of a printed circuit board 62 is smaller than the calorific value of the 
aluminum substrate 61, and the effect of the high heat and noise to the CPU53 grade in a module of a printed 
circuit board 62 is suppressed. 

[0038] In addition, that on which thermal conductivity stuck the sheet metal of the copper which constitutes a 
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circuit pattern on the front face of the good high alumimium nitride plate of electric insulation is used for the 
aluminum substrate 61. As mentioned above, finally the aluminum substrate 61 with which bare chip mounting of 
the power components 71 was carried out on the component side is covered by the mold material 81. The mold 
material 81 is a wrap about the power components 71 or the components on a bonding wire 73 and the other 
aluminum substrates 61, as shown in drawing 4 (a). The mold material 81 consists of insulating synthetic resin, 
such as silicon system resin and resin of an epoxy system. This mold material 81 has the function to which 
diffusion heat transfer of the heat which the power components 71 emit is carried out, and raises the cooling 
effect of the motor control module 50. Moreover, by covering power components 71 grade by the mold material 
81, the components in a module 50 can be protected now from **** or moisture, and the degree of freedom of 
arrangement of the motor control module 50 increases. It becomes possible to specifically arrange the motor 
control module 50 on the ventilation tooth space of the exterior unit 3 with which many moisture and dust exist 
instead of the inside of the machine room of an exterior unit 3. 

[0039] In addition, putting mold material among the power components 71 only at the place of a bonding wire 73 
is also considered instead of putting the mold material 81 on the aluminum substrate 61 , as shown in drawing 4 
(a). Moreover, as shown in drawing 4 (b), it is possible to cover by the mold material 81 not only about the 
components on the aluminum substrate 61 but about the components on a printed circuit board 62. 
[0040] Thus, it is possible by taking wrap structure for the main parts of the motor control module 50 by the 
mold material 81 to perform the thermal design of the motor control module 50, taking the wind by the outdoor 
fan of an exterior unit 3 into count. In fact, if even required airflow is applied to a module 50, it succeeds in the 
thermal design of the motor control module 50 so that all the components in a module 50 may be cooled to the 
level which does not have trouble in actuation. 

[0041] The <control of compressor and fan motor> main control CPU 10 transmits the controlled variable of a 
compressor 31-1 and a fan motor 31-2 to CPU53 in the motor control module 50 in the form of a rotational- 
speed command signal while it determines the controlled variable of each part and outputs a control value to 
actuators 21 according to the detection value inputted from sensors 22, and current operation mode. 
[0042] Within [ CPU / 53 ] a module, the drive wave of a compressor 31-1 and a fan motor 31-2 is generated 
based on the rotational-speed command signal (rate command) transmitted from main control CPU 10. And 
CPU53 controls the converter section 51 and the inverter section 52-1, and 52-2, and makes the drive wave 
which suited the rate command from main control CPU 10 output to a compressor 31-1 and a fan motor 31-2. 
The alternating current power which has a predetermined frequency to a compressor 31-1 and a fan motor 31-2 
is supplied from the inverter section 52-1 and 52-2 by this, and a compressor 31-1 and a fan motor 31-2 drive 
as the rate command of main control CPU 10. 

[0043] In the description of motor control module of this operation gestalt> (1) motor control module 50 By 
incorporating into one module, the converter section 51 and the inverter section 52-1 - 52-n which change 
commercial alternating current power into the alternating current power of the frequency of arbitration, and 
CPU53 which controls them A motor control section with the function which inputs commercial alternating 
current power and outputs a drive wave can be dealt with now as one component (module). For this reason, the 
individual separate installation meter of the inverter currently conventionally performed for every motor becomes 
unnecessary, and the design man day of an inverter can be reduced sharply. 

[0044] Moreover, if this motor control module 50 is used, since it has composition performed to generation of a 
drive wave in [ CPU / 53 ] a module, the load concerning main control CPU 10 decreases very much. 
Furthermore, since CPU53 of dedication is allotted in the module 50, it excels in high-speed responsibility and 
control of a motor 31-1 - 31 -n comes to be stabilized more. 

[0045] (2) In the motor control module 50, mount the main power components 71 (all the power components that 
can deal with power at least about tenW or more) accompanied by generation of heat in the aluminum substrate 
61 which is excellent in heat dissipation nature after taking the multilayer structure of the aluminum substrate 

61 and a printed circuit board 62, and mount the CPU53 grade which dislikes heat in a printed circuit board 62. 
The module 50 whole can be miniaturized this suppressing the effect of the heat which the inside CPU 53 of a 
module receives. Moreover, what has big calorific value is brought together in the aluminum substrate 61 among 
the power components 71, and the motor control module 50 has come to be able to perform stable control by 
arranging components with small calorific value (they being [ as opposed to / especially / the property ] the high 
components of temperature dependence) to a printed circuit board 62. 

[0046] (3) In a motor control module, the printed circuit board 62 smaller than the aluminum substrate 61 is 
adopted, and standing a printed circuit board 62 to the aluminum substrate 61, or floating a printed circuit board 

62 by a bonding wire etc. from the aluminum substrate 61 is also considered. 

[0047] On the other hand, in the motor control module 50 of this operation gestalt, the configuration which 
arranges the aluminum substrate 61 and a printed circuit board 62 to a multilayer is taken, a printed circuit board 
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62 can be enlarged, and it is possible to use the inside CPU 53 of large capacity and a various functions module. 
For this reason, it can be incorporated in the motor control module 50, being able to use as the inside CPU 53 of 
a module mass and multifunctional CPU which can respond to various motors, and the motor control module 50 
as components can use it now in the inverter design of the larger range. 

[0048] Moreover, the effectiveness that an area required for installation of the motor control module 50 
becomes small has been acquired by multilayer arrangement of two or more substrates 61 and 62. 
(4) In the motor control module 50, the configuration which carries out bare chip mounting of the power 
components 71 at the aluminum substrate 61 is taken by using as the aluminum substrate 61 the substrate with 
which what has big calorific value is mounted among the power components 71. Since this aluminum substrate 
61 functions as an efficient heat sink, the heat by generation of heat of the power components 71 radiates heat 
efficiently through the aluminum substrate 61. 

[0049] (5) In the motor control module 50, since the control network to two or more motors 31-1 - 31-n is given 
in [ CPU / 53 ] a module, it can respond also to the concurrency control of two or more motors 31-1 - 31-n. 
Moreover, the use range of the motor control module 50 is wide as components which can control the drive of 
the various motors 31-1 - 31-n. 

[0050] (6) In the motor control module 50, the internal electrical power source 54 is incorporated in the module 
50. For this reason, it is unnecessary to put the power source of dedication on the exterior of a module 50, and 
use is further easy to carry out the motor control module 50 on a design. 

(7) If it succeeds in the input of a rate command from main control CPU 10, the motor control module 50 will 
generate a drive wave according to the command, and will output it to a motor. Moreover, when abnormal, after 
performing abnormality distinction, an abnormality signal is outputted to main control CPU 10. Thus, in order that 
the motor control module 50 may perform generation and abnormality distinction of a drive wave, the load 
concerning main control CPU 10 becomes very small, and the design man day of main control CPU 10 is greatly 
reduced compared with the former. 

[0051] In order to heighten the heat dissipation effectiveness of the operation gestalt >(A) aluminum substrate 
61 besides <, it is also possible to take the structure which set up the radiation fin to the rear-face side of the 
component side of the aluminum substrate 61. In case a radiation fin creates the alumimium nitride plate which 
constitutes the aluminum substrate 61, it can really be formed in coincidence by molding. Moreover, you may 
make it fix a radiation fin to the aluminum substrate 61 separately by heat joining, adhesion, etc. 
[0052] (B) Although the motors used as a controlled system are a compressor 31-1 and a fan motor 31-2 and 
being explained supposing the two inverter sections 52-1 and the motor control module 50 which has 52~2 
inside, the motor control module which becomes controllable [ much more motors ] can also be made from the 
above-mentioned operation gestalt. In this case, while many control networks are inputted in [ CPU ] a module, 
the number of the inverter sections (n) will increase. 

[0053] For example, when the exterior unit is equipped with two outdoor fans, while putting in the control 
network about a compressor and two fan motors in [ CPU ] the module, the three inverter sections will be 
arranged in a module 50. 

(C) Although the internal electrical power source 54 is generated from the alternating current power inputted 
into the module 50 in the motor control module 50 of the above-mentioned operation gestalt (refer to drawing 
2 ), as shown in drawing 5 , an internal electrical power source 54 is also generable from the power rectified by 
the direct current by the converter section 51. 

[0054] (D) Adding the electric fan for cooling to the motor control module 50 of the above-mentioned operation 
gestalt further is also considered. If the cooling fan of dedication is built into the motor control module 50, the 
degree of freedom of the installation of the motor control module 50 will increase. That is, since sufficient 
cooling effect can be acquired by the electric fan of dedication even if it does not use the wind generated by the 
external fan etc., it becomes possible to install the motor control module 50 in the location of arbitration. 
[0055] (E) Although the aluminum substrate 61 is adopted with the above-mentioned operation gestalt, it can 
replace with this and the alumina substrate which is excellent in heat dissipation nature similarly, the substrate 
which set the aluminum plate by the ceramic plate can also be adopted. 
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* NOTICES * 

JPO and NCIPI are not responsible for any 
damages caused by the use of this translation. 

1 This document has been translated by computer. So the translation may not reflect the original precisely. 
2.**** shows the word which can not be translated. 
3.1n the drawings, any words are not translated. 



DESCRIPTION OF DRAWINGS 



[Brief Description of the Drawings] 

[Drawing 1] The perspective view showing the appearance configuration of the conditioner concerning 1 
operation gestalt of this invention. 

[Drawing 2] The outline control-block Fig. of the air conditioning system containing a motor control module. 
[Drawing 3] The side elevation of a motor control module. 

[Drawing 4] (a) Drawing showing wrap mold material for a motor control module, (b) Drawing showing wrap mold 
material for the motor control module of other operation gestalten. 

[Drawing 5] The outline control-block Fig. of the air conditioning system containing the motor control module of 

other operation gestalten. 

[Description of Notations] 

1 Conditioner 

3 Exterior Unit 

10 Main Control CPU 

31-1 - 31 -n Motor 

31-1 Compressor 

31-2 Fan Motor 

50 Motor Control Module 

51 Converter Section 

52-1 - 52-n Inverter section 

53 Inside CPU of Module 

54 Internal Electrical Power Source 

61 Aluminum Substrate 

62 Printed Circuit Board 
71 Power Components 
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t, SiSfi^it>*^2S«^*Jii-iaffi$nTv^ 0 

[0 0 1 2] I^*flS2(7)mSI)«l3i'J«^v : --^l'*S^ 
^^lSSi^irT/iip, SB2K«*r«lS«*»e>»fflf 

il*Jl3w«i()^JW^v ; --^-r*ii, ^ifi«fcJ;i>' 

»2*«4r#*^fifllLTV^5fc*, #ffi73 • A^*co 

-o-^-^iBHiiicpusrfflv^a^t^prjiur/ia,, ;» 

J: 9(c#m^ • ^iw-fv^-^SIfllCPUOSffli 5 

w<-*M*CPU**i>»-A'rtU:a*&tf-ia<-c 

/v S: i o Ev^icn' v^- ? ^:f+-effl v ^ c t ^t*# 
6 J: 

[0 0 13] 4fc, «^wS«(7)#Sia«^cto-C, * 

4 5 nwimmm* v =. 2 * tM 

^ 7 •< i- «t o x r ^ -7 $ n 5 o 

[0 0 14] ^Tii, ^lS«Sr^2S«i'9 fc^fe 
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<r>&m\z.tz>m*m 1 x < tt^^ixs 

«t -3 left 4. ^2S«(cii'ffi-(oy!; y hSffi^rfficiS 

S6ig«iL-c, T/u?S«, T/b?^»«, -fey 
5 y * *tCT/P 5 ffi££*?-ti:fc£Sift 5 r. fc a s % 

[0015] ft*j, ft i gffitcifegi? >f >&S9:ttfc&£- 
(r.|4, «t»)jft^ifek«Ht«:#Sri:3ls-C#5 0 tt#JS5lc: 
«5«»i*f|Pj«i*^^-^Hi» IS*« 1 4 n 

W»c pun, **<o«»«*ii*ftic#i-5llMP*« 

[0 0 1 6] Wft<D«IMIlcaH-$MfPftM 

4- y w<- * ffiijffl cpu (c^/c-tt-c v ^« ©tr, H»jBSftJ 
j£i_-ft5 u st, «*<»mtli«wSE»)£ftj«T-t3&q B Q 

«7)>r v^-^ttjmc pu*«*.-cv^4fc», cpufi* 

^ .v * frjjfp c P u teftfc-fr d t t)> -erne t ft o 
[0 0 17] d-fc, -f W<-^M*CPU*«1t*»M*P 

t li, -f >'<-«»c pu<»^(cis«co 
o ft»6T^s i ^ofctt«<c if) r t 

t<5 0 »**6lciS5*l(l«S]»*^a-/Mi, 

mtj\cm&-tz, 0 -o^-^gisn, eww^&ffifwjs 

[ooi8] rr-eti. Htik<r»(>'<~-*to*ti*ti 
■a -efc s WftttSfWfp^e -^k ice, ^mwmstiffil 

[0019] z.nx.o\z^nmM^^^-^\z.m.^- 



Wi&fcidfei-cia****. 

[0 0 2 0] »#*8l;i«5«tt«(M»^:*-vWA, 
1**31 1 7> b 7 <m *1^h*W£lB*rom»*IMIiP j e v> ^ - 
/K'fcot, -O-^-^ffiWCPUli, ttld«ro»|stti 

5 0> r T a ?XttT i? * /Hf * A;b ft if Id ± o 

mmm^^^-Mt, tnm^^^xmmmmi:^ 

pu»Ka»a»5*»ii«*-c/h* < ft o , sessi^fe^r 
*t-g|$C P u«o»IH*is*# < HUME £*x5 c fe lift 
5„ 

[0 0 2 1 ] ftfc, ttttffik»^v ! ^-/u^ib^f^- 
*«*iSSlt<0±l||iJ«CPUii5^»CPUT*)oT, 

[0 0 2 2] W*«9lC^5tttd«»*v > ^-/K4, 

»*JS8tiE«E<o*ii*iiiij»*v? a -/uT?ifeor, -r^ 

M«pc PUI4, rt»*?|f-e*>5*>^aJJI»T*»5 
A»0!pJ»JflMB4:^rUTV^5 0 -^v^-^lWtPCP 

[ 0 0 2 3] crr-li, mKrtHWUP^^a-^p)** 
m^-^W^^ti^^SBCPU^^, fciO= 

^ 5 tt#^#5 t ft 

Lfc#ot, ^»CPU«*s-tixP,rofl|*S:*it5 

[0 0 2 4] 1 0 lC«5«iMI«l#P*^=-^ 

-T^ 0 rr.xii, rtgpM«fl#(-^>-^-^$iJ«cPU7)5 
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[0 0 2 51 »#« i i fctt5«IM«W*Ki>=L-A' 
z.-)VX'h'>X, 4>*-9 mm®& J: tM * 

tM w<-^MWCPU*rftSli-5fc*io*ffl»«ft7 
r >«rifc*i&A,-C*^$fc*, «lM»lliiJ»^i^-;Mi. 

ttfb ^ t > k i o r 

t ^ -"Hit 45. 

[0 0 2 6] W*is l 2 ic^^^Mi^fP^Sii. 
7 i t loffl?/^-^^ FE 

*B«t, :t*l»CPUi, M*iS 1*^6,1 i©v%i"n*> 

*«1-5„ S^-;W4\ ifflflCPUd^j 

i:fc«»«jf* * 7 7 * ± w£«s«ic(ti^i- 

5„ 

[0 0 2 7 ] Ciiffli, i?»-/M±. 
7 - ?fc\tuq£$itllC*t LTggWiJg^fS CfclKD) 

icy >"<-i'MWcpu!»«ft*a*ix-c*s"j, tro-fy 
^-^MWcPUj»»Wtttt»«)±iafefT5fc»t>, 7/y 

* - * ts i. mmmnmrn imLx urn® cpuw 

KH-aMffcSft, «SH«as;ttlKHiJ«Sft5. 

[0 0 2 8 ] 

i**?^*^^ <ganfti£crotti«wi£>*9B 

i, Pi* 2, 3«r*$£?fr«Etf«4fca»fe*jS$ftT^ 

i"^f5R£ft-o^ 0 ^Hi3©rt«ici4, sffiw, 7 

if^&fi£ftTV^ 0 ftSE&Wll, ^Wt2^(D^m 
[0 0 2 9] <2ftMftS1l0MflfflftJft>RI 2 1±, 

Qtrnftmrn. 1 i'.fflv^ft5«M0&w«&£^i-7'n 
?it*fc "j , 3©f icsee * n 5 -asfiffc * ft 



iCPUlOll, 07FL^^ROM^#S'f >-^-7^ 

l, r^^^^-^^2 i<Dmmzn^\ mmmmm* 

- I*5i0!77>^-^ 3 1 - 2 ZmWl&ltie irvf- 

a. *--9Wl2 1 t Ltli, ft&Bi&rtfcEBSftrtWro 
*J. ±M»CPU 1 otii, i«ffl&8IE«Sifc&tt£ftfc 

mmmm) t^mtsm^n^ 

z>, 

[ooso] <m®}mmm*i>~-^<»&*mf&>m® 
on, *»rot«i3i-i~3i 

14, IM3rt«Effii3l-ltiJ;0'7rV : E-^3 
1 - 2 «r»tt-t-5fc»©BfC«>*l*»»«r*i-6S!ill£* 

iSfflcpu i oa»6©a*iS*i^iir»iip-*- 

r £^T-£5 4 jl^vfi-Mt^tltV^ttf) 

r-fos^, .t(7>rtttii*ffl(7>cpu5 3*^-ev^= 

2-l~5 2-n, =t^a-/^CPU 5 3, fciUW 
»ttaS5 4*5 1 o(0t'^-/^ LTWfiftSft-CV^ 

[0 0 3 1 1 3^W»5 1I1, MM*W»*S^- 

— ^SP52— 1~52 — n td*|" LT-S«JE£Oit«?rtil 

T ^ r >f 77 UlifS^^^fll^ 1 1"5 r. t fc 

[0 0 3 2] IfOl' 5 2 - 1 ~ 5 2 - n 

14, tftW, 3^-?»5 1©(llA (») 
»»««wS;aEt« * LT«»* 31-1-31-nl: 

#3 i - i jait57r 3 l - 2w<B»»J«^ffl 

V^Sfcft, -fW<-^flJS5 2- ltfK.mm3 1 - 1 1-55 

3 1 -2l-SE«lE***tH*i-5«»aifto-CV^ 0 
[0 0 3 31 ^a-yH^CPU5 3ll, v^?p7°p 
tyf, ROM, >^-7m-r^ftifSr-^tp!7V 
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5 3it m&vmmm 31-1-31-n ^n-r^mm 
«-r5fc*«owft«»^±iw#pcpui 0 

■^(c^^-frr r £ if 5 *ft-C^5 t i*ofcflMl 

ft if a*, t^;i-/n^cpu5 sirM^-j^^n-rv^o 
rftiei*), ^-i/^-zurtcpusan iffflWCPU 

1 Ori>JbOi£«ff<frl;:S<5^-C*I!i**3 1-1-3 1- 
n tc*f LTffi»«JKS:^fiE-r 5 r t 5 1 0 fcfco 

v ^ -;u 5 0 -<?(!'> ft < t tEEffi^ 3 1 - 1 *5 i.Xf7 r 
y*-* 3 1. - 2 lc#J£-f5SJ«l¥&i|£;a ? ^ v^-yu-ftC 
PUS 3(iijfl^*tlTV^^, Sfti$fOT*y^-/u 
5 OClfcf LTfg&UfficO*-? (AC*-?, XT-yt? 

>/DCt-?, -try-tf-u^DC^-^fti:') cr>mm& 
-Cfcftfl, *<©S* 5«««*-?«r|Slii#Jc:«g|(ii-5 

[0 0 3 4] *v ; 3.-/l'rtCPU5 3tt, 3g£L 

L"C^5„ iOTCPUl 0(1 *i?*-/H*9CPU5 
3 /j > e> |±) 7j £ ft 5 Hfffg # U - » tttil « £ 3 * T 

[0 0 3 5 ] rtSB««5 4li, ^^^-;^CPU5 3 

< CIMMiijtt*- y~ ^ - /kz>I¥»*jS; > ttftiMMtt* v?= 

[0 0 3 6] H 3 icijVf 1 5 K, MM$$W*y^-^ 
5 ortcoS^^fl ±TdWdS2B£ft/c (ME 
«$ftfc) y h£tS6 2fciWT^5*«6 lfclSI 

lOBfttt. K**lfc«*K 6 3 

iaoTM^5 0 W^a/atyt, ROM, & 

iJtl5*^^-/K^CPU5 3 11, H&<Z>«5R«fBi&^«t 

SBfi 7 i co 9 *>«Ki*ro*# ft £ftfcv v/ y 

y hfi«6 2K£j&£ft-C^3. *fc, SSfS&COftV^ (£ 
[0 0 3 7] *«l«ftlj»*v?a-/l'5 OTil, =i 



y<-?«5 l*>f 5 2 - 1 ~ 5 2 - n 

j*-f5SBiSi0> 5 h'^'-^-hyyv^ftif 

<*V<!7-Wi&7 1 (+*!7y HJLt<D«#«rtt ■? ft 5 fc 
CO) (±, £TT/W5£ffi6 IK.^Tf-yyfmtiin.X^ 
5. ^cOl^lC, /<!7-fflJfp7 l<0 9*>»«S*iS*#V^ 

t>co£-c£/vi'$&ft6 n;7^f*>f^y^7-i , f 

7 3^f|;iot^7f^^l5£9(;MLT^ 
Stft, ^ !J y f- SK 6 2 7/U S ftS 6 1 © 

3M$S19 M>£<fto-c*>ij, y hg«6 2<o-e 
^-/^CPU5 3^^*f-r5iS5V>fi^/>< , X(0^» 
aSffllX.oft5 D 
[0 0 3 8] ftfc, 7 A- 5 £« 6 111, ffee»*^B< 

? - y Srt»*1-5«<753l|ffiSrJtt D ^fc*t fc L 
Tt^o W±<Ol9lr, *iSiB±l=>"«!7-«fl7 I**'* 
rf ? ^5ht7*5Sfi6 111, ft^Wir*-;i^ 
KM8 1 T-«ftft6„ t-/I/W8 1ll, HI 4 (a) IC 
-7*1-1 ^7-a5p n p7 l^yf-fV^y^tT 

3, ^oofiiicor/u^Sfte i ±coasp n p?rii9 0 /u-k 
*T8 id, yy 3V*«rre^jK*-y*©»JKiv^ofc 

111, />7-S|5p 0 d7 l^«i-SM«rttft6M$«««1i 
itLt^»), *tt»IM»*S^-/U5 0 <0 
rtlJi***. *7t, K*f8 l-C'<!7-«fl7 1^ 

<rfll 9 " idiot, *y^-yP5 O^toaJpo^rK^ 
*^'e>«lt5: i^t^i^d/iO, ttMMMtt 

[0 0 3 9] ftfc, 14 (a) li^-f i5tei*-/WKtt 

8 1 Sr7^5S«6 1 Idft-tiT^ftft 1 ?!-, ^y-9Sp n p7 

109 tb^yr^y^7-f ^7 3&oi:r5/fHlc*-^ 
Ktffr**5wfcfc«hte>ft5. *fc, 1114 (b) 
t£5d, 7/U?S«6 1 ±<oa5p H pff(lT-i±/£< > 
hS«6 2±<75*15p B plc:oV^Tt ; e-^ W8 1 ffot 

[0040] r.<oi5t', «t&M^i*y^-/i'5 oco 
£SS&Ip°p£*-^ K» 8lfl9 «^?r«S r. t K. 1 
•3, i«3»i^7r ydlsmSr^JHtAftrfflM 
«SJ«-e y a. 5 o rofiKSt-fcfT 5 ^ t tf*imr°h 

/W5 0F*36O^T0Oa5p R P^f^lt!('S:^(O^V^W-<^^r^ 
»*ft5J;p«^*ft-CV5. 

[0041] <!£mm, y 7 y^-^(Dum>±mmc 

PU10I1, t^t!2 2^e»A*$ft5»a«t*£ 
1-1, 7 7 y*-^3 l-2W©J«#?r[i]iEigSffi^ 
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{fn'/^m-mmmmw* v^-iv 5 0 fvk: p u 5 3 iz 

[0 0 4 2] *ya-^CPU5 3fli, ±IM*CP 
U 1 OA^&ff £ftT#fcElll3fit»frflH* (iS«« 

^) GEtt«R3 1 - lfclU!?/^-? 3 1 

-2<r>mW>&iM : &£!&i-Z>. f Lt, CPU53I1 3 
y^-?ffl5 l*5J;tM W<-£3S5 2 - 1, 5 2 -2 
SrlM*L-t\ EES§«3 1 - l&£Xf77>*—!> 3 1 - 
2izHtLX, tflSCPUl 0*»b©iaEli*^ofc 

-1, 5 2- 2 *>^£E#|g*K 3 1 - lfciU^rV*— * 
3 1 - 2t^L-C3f5£<0ffl««c*:«roS;jSiE*^a«**fti 
ft, +:fflicpu l o©a«»^4f*5»»{ciEIB«3 i - 
l S3j;tf7r 3 1 - 2 7i^SEl*)^-^ 0 

[0 0 4 3] <*^JfeJf5fticD«!t))^]«^i;^-^^# 
»> 

(1) S8d«Sfftl«^v>^-^5 OTIi ifflfflaffi«;7jfc 

J; CM 5 2 - 1 -5 2 -nt-ttLf>*Si]»i- 

3CPU53£% 1 oco^e v ; a.-yK^4 J l-*i^-iAtt > ; £ 

[0 0 4 4] r<7)*iMtMtP*i? = -^5 0«rffl 

«fc*-CfT5«a)tifto-o^fcfc, ±Wcpu l ok 

0rti:|fflrocPU5 3*El>-c^5fc»!>, KiU&fftt 
KftftTfc^ «K«3 1-1-3 i-n©«*asj:!) 

S*t6±5C46. 

[0045] (2) t»i*lflt-^-^5or-ii. r 
/Ki«6 1 t^v > hmme 2fc©#ji«a**ofc 

±-C\ «S»«rfl5 5*.K*^!7-»iB.7 1 

*t9CPU5 3^$r-/U >Hi6 2|ClgLtP 
5„ •TfttdJ;''.), A<|*|C PU 5 3riSgtt5fi£> 

^W^rWi x.oo-e v>^-/U 5 0 £#:«:/hffifls1-* - t tf 3 

[0 0 4 6] (3) «»«i6iJ»*i? 3 .-/HC*5V>Tli, 

L, ■ J /y^hJ&K6 2*TA'5»R6 1Kfir-Cfc9. 7* 



[0047] ;hi:»L, *mmmm<nm,mmmm*i; 

a-*5 OT'fi, 7;K1S6 lfcit/yy y h£«6 

2 **#<-r$C ■ %m.Wi^ ; y^~- 

/urtCPU5 3*fflt>5ltMti:ii:otV^. rro 
fc*, t« »HMH:»«t5 c i we* 6*»i • # 

Il«CPU^^-;H>iCPU5 3 t L"C«»«MHl 

[0 0 4 8] H$C<7)Xfi6 1,62 g>$ffEB£ 

,tot, mii^ftiW^v^-^5 0©Kti:£-S4ia 

(4) ««)1«»^^--,."^5 Otli, ^'?-fc7 1 

me 1 1 lt, /<^-SBia7 1 £t^;k«6 i k-^t 
*»a*ttft*k»MfifcLT«ifii-5fcft, /^-a5p n D 7 1 

[0 0 4 9] (5) v'a-^ 5 * 

fCO«ffr|$3 1-1-3 l-nlljjftSM*****^ 

- i -3 1 - nnfflftmm^iiMi&tf-Bjifc-vfoz, 4 

A-, tt*ff>«|H|3 1 - 1-3 1 -n»»»*rlW«»t?* 
?>M£ LX. «»«»J»*v?*-/U5 0<75fijffl«i 

[0 0 5 0] (6) *ft*lM«l*v>:i-/U5 OTil, ^ 
(7) «ft«|IW«l^^i-/U5 0tt, ±©JWCPU10 

A 5 0 ^RftttJgW^^flffWaiJSrfi 1 5 t», i^JW 
CPU1 0(;^7J^A^(±ffi*T'J^<4 , 9, 
^TiiJWCPUl 0(0»W-X*!JS*:$<fii]»*n5. 

[0051] <m<^nmmm> 

(A) T/W5Ste6 1 »tt»Sa*Sri»i*5fcfttli, T 
fee lSr#j*i-5a<tr^5 = ^A«Sr^fiKi-5BiK, 

[0 0 5 2] (b) ±e*ii»«-ef±, ««P*r*i:*5 



(8) 



M2 0 0 3- 1 4 3 8 7 1 



mmm^mms 1 - i&£ti7t>^-? 3 1 -2-e 

fcO, 2 0(7)^ >A-^SB5 2 - 1 , 5 2-2£l*]S|M- 

m. m w * > ; a -- yu- & ft 5 c 1 1 t # 5 . c <73 * ^ ( c 1 1 , 

SfcfcfcK, -fy/<-^»«)* (n) i5ix.5;ti:<c 

So 

[0 0 5 3 ] IW2o»M7ry^f^ 
-c^^sJ:9*#-&•^c^i, ffifcStt&i: 2007 
BBi-6IW*3Ril)E*r ; e^»-A'rtCPUlcA*i-ca3< 1 1 

(c) i-re«^fi<7)*«)M»jffl^ -^---^ 5 0 xn, 

[0 0 5 4] (D) Jiia^JS^waSdtttSiJ^^^^- 
^-A-SO i~ * ffl <oft 

,t o r #j« $ ft 5 *fc if fcfiJffl L < T m%<nnW) ? 
7 > ict o r + a ft # *P#j* *r ft 5 r k x * 5 fc . 
tiIi» ; e^a-/U5 0 4rffi«w»9f»c:S|Bi-5 " t 

[0055] ( e ) ±esa»MR-ctt:T/u ;lieii 

[0 0 5 6] 

ft 0 . >f ^/<-*©»ttX#£*Ml::fiiJ»1-5r iTJST' 

#S,fc9ir.ft5„ 

[0 0 5 7] r©«ft«lW»*> f ^*-/i'S:ffll^ 
*i/a-/wrtro>f w^-^W^iCPUlctJ^TigKi 

SfOtStttT? <fc5tcftoT^57c:«\ ^gBCPU 

ftT*=<9, mHWroiHWtfSfS-raiSKfcS. »** 

2 tcffi 5 mmmun^ -^t-b, 5 >r 



)»«:ll5CPU*r»2fflRlc|lil(LTV^. ^fti'io 
■C. ^a-zH^ro-f v/<-^IBIMC PU^S»t5»ro 

Hi: ft 5. 

[0 0 5 8] »**3ti«S«»«»]#^v?»-/i'T? 
B, #tb*l • y/<-^MC PU3)Iffl;)SpJ 

J: 5 leftSfc*. SBfii L-cro*ft««|«i*^a-^S: 
J: 1 w<-*tttrailv*$ r t s j: 

«ftj«*i^-^62«t^gftffi1l7)vh$ < ft 5 tv% 

[0 0 5 9] f**iS4(r^5«»)^J» ; e^^-^T' 
B. SiS«*fB2S*J;») tJ»e»ttro±v^fc^u 

5««ifl»SiJ»^^=-^-CB, ««croiltO«Slc*f-r§*J 

&»&k Lr, «!MtW»*^a-/KD*i|fflttHAsJ!£< 

ft<5 0 

[0 0 6 0] »*qi6t«5«lli«M»'ei?a-^-c 
J: o -C«*ro«»«ro|S]*SFi6iJ»«:ff 5 ^ t t^mxh 

[0 0 6 1 ] lt*JS8 tf^IlWHS^^^-^t- 
B , «|M««I«P^ ^ - - ^^K»«^©*^*fif 

%*^«'<-C^IBJCPU«»«)»:W-x»*i*#<fii| 

ft5^»cpu«st*i, s^offft, tsaummmmm* 

t. «-»cpuKta»*ne>©flif««rir*.s»frnn±, 

[0 0 6 2] i«*JSi o(c#2>ffi«i^»J« i e^3.-/n? 
tt. rtajftS^ic^^-^SJWCPUsiirtfflSftaroiS: 

fc< ft*, m*^ 1 1 (c#smwj«*j»^^^-^x" 
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[0 0 6 3] «#J5 1 2 £fli*£ft||frSft-CI±, ftffc 
ffeJW C P U »>b*ntt-C*> 5 ^ t i"*- * *3 <t tfffii&iffii 

en ±hi * n n r- * , 7 r > * - * is j; w£ mm »fi 

[13 2] *ftatM«p*£?~-**£tr£ftllft§mn* 
[0 3] ^i-;uoffllBia. 



[B4] (a) «»*»J»*^a-/t'^ai5*->'U W 
^*1-Hc (b) ft&(D^»ffi(?5«tt)MW^v ; a -/W 

3 

10 £f&J«CPU 

3 i - i ~ 3 i - n mmm 
31-1 sxm 

3 1-2 7r^-? 



5 0 








5 2- 


1 -5 2-n -fy 


5 3 


t-/ a -;H^CPU 


5 4 




6 1 




6 2 




7 1 


/<»7-*Bigi 



Hi] 
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F?~A(#%) 3L060 AA03 AA08 CC03 CC04 CC16 
CC19 DD02 EE04 
5H007 BB06 CB02 CC07 DB09 HA03 
HA04 



